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Summary  In  healthcare,  fabric  or  metal-bead  lanyards  are  universally  used  for  car-
rying  identity  cards.  However  there  is  little  information  on  microbial  contamination
with  potential  pathogens  that  may  readily  re-contaminate  disinfected  hands.  We
examined  108  lanyards  from  hospital  staff.  Most  grew  skin  ﬂora  but  7/108  (6%)  had
potentially  pathogenic  bacteria:  four  grew  methicillin-susceptible  Staphylococcus
aureus,  and  four  grew  probable  fecal  ﬂora:  3  Clostridium  perfringens  and  1  Clostrid-
ium  bifermentans  (one  lanyard  grew  both  S.  aureus  and  C.  bifermentans).  Unused
(control)  lanyards  had  little  or  no  such  contamination.  The  median  duration  of  lan-
yard  wear  was  12  months  (interquartile  range  3—36  months).  17/108  (16%)  of  the
lanyards  had  reportedly  undergone  decontamination  including  wiping  with  alcohol,
chlorhexidine  or  chlorine  dioxide;  and  washing  with  soap  and  water  or  by  washing
machine.  Metal-bead  lanyards  had  signiﬁcantly  lower  median  bacterial  counts  than
those  from  fabric  lanyards  (1  vs.  4  CFU/cm2; Mann—Whitney  U  =  300.5;  P  <  0.001).
12/32  (38%)  of  the  metal-bead  lanyards  grew  no  bacteria,  compared  with  2/76  (3%)
of  fabric  lanyards.  We  recommend  that  an  effective  decontamination  regimen  be
instituted  by  those  who  use  fabric  lanyards,  or  that  fabric  lanyards  be  discarded
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trict  hand  hygiene  procedures,  the  cleaning  of
ear-patient  surfaces  and  speciﬁc  dress  codes  for
linical staff  (including  a  ‘bare  below  the  elbows’
olicy) are  now  standard  in  the  UK  National
ealth Service  and  elsewhere  [1—6].  However,
anyards that  bear  identity  cards  are  universal,
nd it  is  possible  that  the  handling  and  adjust-
ent of  lanyards  might  recontaminate  recently
isinfected hands.  To  our  knowledge,  there  are
nly two  published  studies  about  aerobic  bacte-
ial contamination  of  fabric  (but  not  metal-bead)
anyards [7,8],  and  clostridia  were  not  looked  for
n these  studies.  Therefore,  the  present  study
xamined whether  these  two  types  of  lanyards
arbor potentially  pathogenic  bacteria  including
lostridia.
aterials and methods
articipant  recruitment  occurred  at  King’s  Col-
ege Hospital,  London,  UK  from  October  2012
o February  2013.  This  is  a  tertiary  refer-
al teaching  hospital  with  frequent  infections
ue to  MRSA,  Clostridium  difﬁcile  and  extended
pectrum beta-lactamase-producing  Enterobacteri-
ceae. Staff  (doctors,  nurses  and  administrators)
ho wore  fabric  or  metal-bead  identity  card
anyards in  a  range  of  wards  and  non-clinical
reas were  invited  to  participate  and  given
 study  information  sheet.  Written  informed
onsent was  obtained  and  the  details  of  the
articipants’ grades,  specialties,  wards,  lanyard
cquisitions  and  decontamination  histories  were
ecorded.  Each  used  lanyard  was  placed  in  a
terile Petri  dish,  and  a  new  lanyard  was  pro-
ided.
aboratory procedure
wo-centimeter  strops  of  the  lanyards  were  cut
ear the  identity  card  holders  using  sterilized  scis-
ors and  were  smeared  onto  blood  agar,  MacConkey
gar, and  MRSA-selective  agar  and  incubated  aero-
ically at  37 ◦C.  The  lanyard  portion  was  immersed
n Robertson’s  cooked  meat  medium  for  48  h  at
7 ◦C,  and  the  medium  was  then  inoculated  onto
. difﬁcile-selective  agar  and  incubated  anaero-
ically  for  48  h  (all  media  were  from  Oxoid  Ltd,
K). All  colonies  were  subcultured  onto  a  purity
late and  characterized  with  RapIDTM ANA  II  Sys-
em (Thermo  Fisher  Scientiﬁc  Inc.,  UK).  Ten  unworn
ew metal-bead  and  ten  new  fabric  lanyards  were
(
o
t
bity  card  lanyards  543
lso  processed  to  determine  the  baseline  levels  of
ontamination.
ample size
he  sample  size  was  determined  using  CDC  Epi
nfo version  7.1.0.6  and  was  based  on  the  previ-
usly  reported  prevalence  of  Staphylococcus  aureus
n fabric  lanyards  (24%)  [8].  For  a  conﬁdence
evel of  95%  and  a power  of  80%,  108  participants
ere required.  All  statistical  analyses  were  per-
ormed  using  IBM  SPSS  Statistics,  version  20.0.0.
he Mann—Whitney  U  test  was  used  to  analyze  the
ifferences  between  the  median  bacterial  counts.
 P-value  of  <0.05  was  considered  signiﬁcant.
esults
nused lanyards
ultures  from  the  10  unused  metal-bead  lanyards
xhibited no  bacterial  growth.  Cultures  from  2/10
f the  unused  fabric  lanyards  grew  Micrococcus  spp.
2 and  4 CFU/cm2);  the  remaining  8/10  exhibited  no
acterial growth.
articipants
ne  hundred  eight  of  the  129  (84%)  eligible  staff
embers  who  were  approached  agreed  to  partici-
ate.  Sixty-seven  of  the  108  (62%)  participants  were
octors (25  consultants,  28  specialty  trainees,  8
ore trainees,  and  6  foundation  doctors),  36/108
33%) were  nurses,  and  5/108  (5%)  were  adminis-
rative staff.
acteria
inety-four  of  the  108  (87%)  lanyards  that  were  cul-
ured grew  primarily  skin  ﬂora  (Fig.  1). Seven  of  the
08 (6%)  lanyards  grew  potentially  pathogenic  bac-
eria comprising  methicillin-susceptible  S.  aureus
4), Clostridium  perfringens  (3),  and  Clostridium
ifermentans  (1).  One  lanyard  grew  both  S.  aureus
nd C.  bifermentans.
uration of  use
he  median  duration  of  lanyard  wear  was  12  months
interquartile  range:  3—36  months).  A  scatter  plot
f the  lanyard  contaminations  as  a function  of
he duration  worn  revealed  no  strong  correlation
etween the  two  variables  (R  =  0.1772;  Fig.  2).
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Figure  1  Bacteria  cultured  from  the  lanyards.  Oxidase-positive  Gram-negative  rods  were  categorized  as  ‘Environmen-
tals’.  Oxidase-negative  Gram-negative  rods  that  were  not  identiﬁable  through  VITEK  (BioMérieux  Ltd.,  UK)  analysis
were  categorized  as  ‘Other  Gram  −ve’.  The  Gram-positive  bacteria  that  could  not  be  identiﬁed  through  VITEK
(BioMérieux  Ltd.,  UK)  analysis  were  categorized  as  ‘Other  Gram  +ve’.
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Seventeen  of  the  108  (16%)  lanyards,  including
8/67 (12%)  from  doctors,  7/36  (19%)  from  nurses,
and  2/5  (40%)  from  administrative  staff  and  12/76
(16%)  of  the  fabric  and  5/32  (16%)  of  the  metal-
bead lanyards  had  reportedly  undergone  some
form of  decontamination.  Among  these  lanyards,
a median  interval  of  3 months  had  elapsed  since
the last  decontamination  (interquartile  range:  2—4
months).  The  most  common  method  of clean-
ing involved  alcohol  gel/wipes  (8/17)  followed  by
soap and  water  (4/17),  washing  machines  (2/17),
chlorhexidine  gluconate  solution  (2/17),  and  chlo-
rine dioxide  wipes  (1/17).
The lanyards  that  had  been  cleaned  within
the last  two  months  exhibited  a  median  bac-
terial count  that  was  signiﬁcantly  lower  than
that of  the  lanyards  that  had  been  cleaned
more than  two  months  ago  (1  vs.  6 CFU/cm2;
Mann—Whitney U  =  7.5;  P =  0.006).  The  bacterial
counts increased  by  approximately  1.5  CFU/cm2 for
each month  that  had  elapsed  since  decontamina-
tion (R  =  0.6365).
w
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(aterial
eventy-six  of  the  108  (70%)  collected  lanyards
ere fabric,  and  32/108  (30%)  were  metal-bead.
he metal-bead  lanyards  exhibited  signiﬁcantly
ower median  bacterial  counts  than  did  the  fab-
ic lanyards  (1  vs.  4 CFU/cm2;  Mann—Whitney
 =  300.5;  P <  0.001).  Twelve  of the  32  (38%)  metal-
ead lanyards  grew  no  bacteria,  whereas  2/76  (3%)
f the  fabric  lanyards  grew  no  bacteria.  All  of  the
otential  pathogens  were  isolated  from  the  fabric
anyards  of  doctors  and  nurses.
iscussion
he  frequencies  with  which  methicillin-sensitive  S.
ureus (MSSA)  and  MRSA  were  cultured  from  fab-
ic lanyards  in  this  study  (5%  and  0%,  respectively)
ere less  than  those  reported  by  Kotsanas  et  al.
24% and  6%)  [8]; however,  these  numbers  were
reater  than  those  reported  by  Alexander  et  al.
2% and  0%)  [7].  The  metal-bead  lanyards  were
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Figure  2  Lanyard  bacterial  load  (CFU/cm2)  as  a  function  of  duration  worn  (the  overlapping  data  points  are  indicated
by  increased  marker  sizes).
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[igniﬁcantly  less  contaminated  than  were  the  fabric
anyards.
The presence  of  clostridia  on  four  (5.3%)  of  the
abric lanyards  demonstrates  that  these  lanyards
ight  be  a  reservoir  of  fecal  bacteria  that  could
ubsequently be  transferred  to  the  hands.  However,
. difﬁcile  was  not  isolated  in  this  study.
Decontamination  of  lanyards  (by  16%  of  staff)
as less  prevalent  in  this  study  compared  to  pre-
ious reports  (27%)  [7].  The  lanyards  that  had  been
leaned  within  the  previous  two  months  exhib-
ted signiﬁcantly  less  bacterial  contamination.  We
ecommend  that  an  effective  decontamination  reg-
men (e.g.,  a  10  min  wash  at  60 ◦C  at  least  once
very two  months)  should  be  employed  by  those
ho  use  fabric  lanyards  or  that  fabric  lanyards  be
iscarded  completely  in  favor  of  metal-bead  lan-
ards or  clip-on  identity  cards.
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